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The period covered by t h i s  report has witnessed the  completion of 

many of the  experimental programs discussed in previous reports  of t h i s  

series. We are now i n  the  staRe of wri t ing  up many of our observations 
i n  publishable form. Pro~ress reports, dealing with indiv idual  experi- 

mental promam, are Riven below. 
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I. HEA (Multi-Element Analyses) 

-2- 

The computer p ropam which has been t h e  prime r e s p o n s i b i l i t y  of 

rtr. Richard Cox (termed t h e  "MEGA" prop,ram) is now completed. 

modifying it for use with the instrumental  a c t i v a t i o n  analyses  discussed 

b e l o w .  

t h e  data for t h e s e  as w e l l  as new experimental propams. 

We are 

It is clear t h a t  HFXA shall save us nany man-hours i n  reducinE 

bks. Viminia Frankum has re turned t o  our -up (part-t ime employ- 

ment) and is responsible for nost of t h e  chemical s epa ra t ions  i n  t h e  IICA 

work. 
and counting of Ag, Pd and Te samples is under way. We have experienced 

some unforeseen d i f f i c u l t i e s  w i t h  t h e  chemistry and it is possible t h a t  

a d d i t i o n a l  work should be done t o  improve chemical y i e l d s  and sepa ra t ions  

for t h e  overall pmcedure. 

MEA-6 is about half-completed, i n  terms of t h e  chemical operat ions,  

We have begun t o  review da ta  from t u  1 throueh 5, usinp t h e  IGCA 

promam, and s h a l l  cont inue t h i s  work dur inc  t h e  next  s i x  months, In 

summary, t h e  NEA pro jec t  is p r o p e s s i n E  s a t i s f a c t o r i l y ,  e s p e c i a l l y  i n  

view of our heavy commitment of t ime ,  l abo ra to ry  space and countinl: 

facil i t ies to o t h e r  work, notably t h e  ins t rumenta l  analyses  discussed 

below. 

11. O u t p u t h s  of t h e  MEA Project 

Ih?. L. Paul  Greenland has submitted a paper on " G a l l i u m  i n  Chondr i t ic  

Meteorites" t o  J, Geophys, Res .  (copies  of t h e  p rep r in t  of t h i s  paper nave 

been forwarded to  U S A ) .  Dr. Creenland and I are subrnit t inc a paper on 

Cu and Zn abundances t o  Ceochim. e t  Cosmochim. Acta (copies  enclosed) ,  A 

notable  feature of t h i s  work is the comparison of Cu abundances via t h r c s  

d i f f e r e n t  a c t i v a t i o n  a n a l y s i s  techniques: 

pama-~ainm coincidence spectrometry ( l o t h  beinp ins t rumenta l  techniques)  

and "Classicaln activation ana lys is ,  with a d d i t i o n  of carriers, d isso lu-  

tion of samples, etc. 

s i x  meteorite samples, with r e s u l t s  i n  excel lent  apeement  with each o the r ,  

The Famma-pama coincidence method for was first appl ied  durinp ttie 

period covered by t h i s  report, acd has pmven to be a s ~ p e r i a r  technique 

for determininp; Cu. Experimental work on abundances of rhe halcgens a3d 

t h e  cha lcoph i l i c  elements mentioned i n  t h e  previous s e d - a c n u a l  pepopt is 

completed and papers present ing  t h e s e  data and o u r  i n t e r p r e t a t i o n s  of them 

are i n  preparat ion,  

sinRle-Eamna spectrometry,  

This  sequence o f  techniques has  been applied t o  

. .  
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. 111. Ins t rumenta l  Activation Analyses 
The paper  on "Abundances of Ha, Sc, Cr, Mn, Fe, Co and Cu i n  218 

Ind iv idua l  Meteoritic Chondrules....," p r e p r i n t s  of which accompanied 

t h e  previous report, is scheduled for pub l i ca t ion  i n  t h e  Hay 15 th  issue 

of J, Caophys. R e s .  

[thermal] neutron activation analysis) is still i n  prepara t ion ,  since we 

have been compelled t o  r e v i s e  it ex tens ive ly  as a result of f u r t h e r  da t a  

on carbonaceous chondr i tes  (see "Quarterly Progress Report, NASA Resea rch  

Contract NASw-843, period endinp: November 30, 1964: 

Schmitt for details of t h e s e  observations). 

O u r  paper on abundances v i a  INAA ( ins t rumenta l  

GA-5900," by R. A. 

Analyses of mineral  s epa ra t e s  and f r a m n t s  have l e d  to  results which 

i n  some mspects are se l f - incons i s t en t  (althouEh i n  other r e s p e c t s ,  e.g,, 

t h e  abundances of Na i n  o l i v i n e s ,  t h e  data are both remarkably c o n s i s t e n t  

among, themselves and in p o d  a v e m e n t  wi th  IWAA work on terrestrial rocks). 

I n  at  least one Case, t h i s  is due t o  incomplete mineral  s epa ra t ions  (no 

heavy l i q u i d s  w e r e  used i n  t h i s  work). It 18 clear both t h a t  much of t h e  

f u t u r e  research effort m u s t  be directed toward ana lyses  of mineral  phases 

and t h a t  more t i m e  must be spen t  on developing methods of obta in inE high- 

p u r i t y  m i n e r a l  separates without undue r i s k  of contamination. 

co l l abora t ion  with Dr. Brian Hason, i n  which he  has suppl ied  us with 

minera l  separates from a number of meteorites, perhaps p o i n t s  t o  a r e so lu -  

t i o n  of t h e s e  problems. 

F ran tz  separator (ava i l ab le  throush t h e  cour tesy  of Prof. A. E. 3. Enp,el 

of t h i s  Univers i ty)  on r e l a t i v e l y  fine-pyained materials from chondrites.  

It seems poss ib l e  t h a t ,  with c a r e f u l  c o n t r o l  of the sepa ra t ion  parameters 

and by approachinE t h e  t r u e  m a i n  size of t h e  ( t y p i c a l l y )  hielily i n t e r -  

mown meteoritic minerals,  c l eane r  s epa ra t ions  miRht be achieved without 

r e s o r t i n 8  to heavy l iqu ids .  

Our past 

I intend t o  t r y  a series of experiments w i t h  a 

The ana lyses  of u l t r amaf i c  rocks via INAA, whfch w e r e  d iscussed i n  

t h e  previous report, are completed. 

material as part of h i s  Ph.D, thes i s .  

d a t a  for journal publ ica t ion  sometime i n  la te  summer or  e a r l y  autumn, 

Mr. A l a n  Stueber  is w r i t i n g  up t h i s  

We s h a l l  begin p repamt ion  of t h e  
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IV.  O t b e r  Work 
f have prepared for publication a review e n t i t l e d  "The Origin and 

Evolution of the Planets." Copies are enclosed. 

Gordon Goles 
Assistant Professor of Chemistry 
Principal Invest igator 


